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(57) ABSTRACT 

A motor mounting structure having a motor and a mounting 
portion to Which the motor is mounted. When an external 
force resulting from a load acting in a direction orthogonal 
to a motor shaft is applied to the shaft, a hardness or 
con?guration of an elastic member disposed betWeen the 
motor and the mounting portion to Which the motor is 
mounted changes. Alternatively, a con?guration of the 
mounting portion may be changed and the motor mounted 
such that the motor shaft is parallel to a set target mounting 
direction. Accordingly, an unbalanced load is not partially 
applied to a driving force transmission mechanism at the 
time the motor is rotated, and an excessive load is not placed 
on the motor. 

15 Claims, 10 Drawing Sheets 
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MOTOR MOUNTING STRUCTURE AND 
DRIVE SHAFT MOUNTING STRUCTURE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a motor mounting struc 

ture in Which a load is applied toWard a motor shaft in a 
direction orthogonal to the shaft, and a drive shaft mounting 
structure in Which a load is applied in a direction orthogonal 
to the drive shaft. 

2. Description of the Related Art 
Conventionally, When a motor is mounted to a member to 

Which it is to be mounted, such as a frame or the like, 
oftentimes an elastic member is disposed betWeen the body 
of the motor and the member to Which the motor is to be 
mounted, as a measure to isolate vibration. For example, in 
ink jet printers, a compression coil spring is disposed as an 
elastic member (see Japanese Patent Application Laid-Open 
(JP-A) No. 8-17135), and in exposure apparatuses, a damper 
is disposed as an elastic member. Using an exposure appa 
ratus as an example, conventional technology Will be 
described beloW. 

In a conventional exposure apparatus, a damper 72 such 
as illustrated in FIG. 9 is used as the aforementioned damper. 
The damper 72 comprises a cylindrical damper body 73, and 
an upper retention plate 70 and a loWer retention plate 71 
that are respectively af?xed to an upper surface and a loWer 
surface of the damper body 73. 
As shoWn in FIG. 10C, the damper 72 is disposed betWeen 

a motor 76, Which forWardly rotates and rotates in reverse a 
timing belt 74, and a mounting plate 80. In FIGS. 10A—10C, 
the upper and loWer retention plates have been omitted to 
clearly describe the deformation of the damper 72. 
A through-hole 72H, through Which a shaft 82 of the 

motor 76 is passed, is formed in the damper 72. Further, an 
exposure head (not illustrated) that scans in accordance With 
the rotation and reverse rotation of the timing belt 74 is 
mounted at the timing belt 74. 

To mount the motor 76 at the mounting plate 80, the shaft 
82 is passed through the through-hole 72H and screWs (not 
illustrated) are passed through mounting holes 84 formed at 
loWer ?anges 77 of the loWer retention plate 71 (see FIG. 9), 
Whereby the damper 72 is ?xed to the motor 76. 

Next, the motor 76 to Which the damper 72 is ?xed is 
moved to a mounting portion 81 (see FIG. 10A) of the 
mounting plate 80, so that a distal end portion of the shaft 
82 projects at an outer portion (an upper portion) from an 
opening 80A formed in advance at the mounting plate 80. 
ScreWs (not illustrated) are passed through through-holes 85 
formed at upper ?anges 79 of the upper retention plate 70 
(see FIG. 9) to ?x the damper 72 to the mounting plate 80 
(see. FIG. 10A). 
A pulley 86 is mounted at the distal end portion of the 

shaft 82 that protrudes from the opening 80A (see FIG. 10B), 
and the timing belt 74 is trained around the pulley 86 (see 
FIG. 10C). 

HoWever, When a U direction tensile force acts on the 
timing belt 74, a U direction force is applied to the shaft 82 
and a bending moment acts on the motor 76. Accordingly, 
the motor 76 has been mounted to the mounting plate 80 in 
a state in Which the shaft 82 inclines so that the shaft 82 is 
no longer orthogonal to an orbital plane S. 

Moreover, because an unbalanced load is placed on the 
timing belt 74 and stress (internal stress) becomes partially 
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2 
larger When the motor 76 is driven in this state, problems 
such as the durability of the timing belt 74 being poor and 
an excessive load being placed on the motor 76 have arisen. 

Such problems are not restricted to exposure apparatuses 
and ink jet printers. Even in a common mechanism in Which 
a bending moment is applied by an external force applied to 
a motor shaft, the motor has been mounted in a state in 
Which the motor shaft is not parallel to a set target mounting 
direction. For this reason, problems such as excessive stress 
being applied to the mechanism that transmits a driving 
force from the shaft and an excessive load being placed on 
the motor have arisen. Moreover, these problems have not 
only been limited to a case in Which an elastic body has been 
disposed as a measure to isolate vibration, but have also 
occurred in common mechanisms in Which orientation of the 
motor shaft and orientation of the drive shaft have been 
regarded as important. 

SUMMARY OF THE INVENTION 

Taking the above facts into consideration, an object of the 
present invention is to provide a motor mounting structure 
With Which a motor can be mounted such that a shaft thereof 
becomes parallel to a set target mounting direction, even 
When an external force acts on the motor shaft, and to 
provide a drive shaft mounting structure With Which a drive 
shaft can be mounted such that a shaft thereof becomes 
parallel to a set target mounting direction, even When an 
external force acts on the drive shaft. 

A motor mounting structure pertaining to a ?rst aspect of 
the present invention has an elastic member disposed 
betWeen a motor and a mounting portion to Which the motor 
is mounted, Wherein the motor is mounted to the mounting 
portion via the elastic member, and a motor shaft of the 
motor has a predetermined angle With respect to a target 
mounting direction set in advance. 
When an external force is not applied to the motor shaft, 

the motor shaft inclines at a predetermined angle With 
respect to the target mounting direction that is set in 
advance. When a force acts on the motor shaft by a driving 
force transmission mechanism (i.e., a mechanism that trans 
mits a driving force received from the motor shaft) such as 
a timing belt or the like and a bending moment presumed in 
advance is applied to the motor, a compressive force acts on 
the bending side of the elastic member and a tensile force 
acts on the side opposite the bending side of the elastic 
member so that the motor shaft becomes parallel to the target 
mounting direction. The target mounting direction is set, for 
example, to a direction orthogonal to an orbital plane of the 
timing belt mounted at a regular position. Further, the 
predetermined angle is determined in advance giving con 
sideration to parameters such as siZe of the bending moment, 
elasticity of the elastic member and so forth. 

Accordingly, a mechanism for transmitting a driving force 
(e.g., a timing pulley and a timing belt mounted at the motor 
shaft) can be held at a regular position, an unbalanced load 
is not partially applied to the mechanism for transmitting a 
driving force and an excessive load is not placed on the 
motor When the motor is rotated. 

In the motor mounting structure of the ?rst aspect of the 
present invention, the angle of the motor shaft at the time of 
mounting is preferably adjusted in accordance With a thick 
ness or con?guration of the elastic member. Further, the 
angle of the motor shaft at the time of mounting is adjusted 
at an inclination angle of the mounting portion With respect 
to the target mounting direction. Thus, setting of the prede 
termined angle is easy. 
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Moreover, in the motor mounting structure of the ?rst 
aspect of the present invention, the elastic member is pref 
erably provided With a through-hole through Which the 
motor shaft is passed, the through-hole being suf?ciently 
large enough so that the motor shaft does not make contact 
With an inner Wall of the through-hole, and the con?guration 
of the through-hole being formed in a long, substantial 
ellipse in a direction in Which a tensile force acts. 
Furthermore, a hardness or thickness of the elastic member 
changes at a tension side and a compression side When a load 
is applied to the motor shaft. 

Still further, in the motor mounting structure of the ?rst 
aspect of the present invention, the mounting portion is 
positioned opposite the motor shaft and has a substantially 
L shape When seen in cross section. The elastic member is 
disposed so as to make contact With a side surface and a 
bottom surface of the motor. A hardness of the elastic 
member changes in correspondence With a difference in 
compressive force applied thereto When a load is applied to 
the motor shaft. 

In the motor mounting structure of the present invention, 
Wherein the motor mounting structure further comprises a 
stopper that maintains a posture of the motor shaft on Which 
a moment has acted is preferably provided to abut the 
housing of the motor. 

Accordingly, the motor shaft can be orientated to the 
target mounting direction, even if the con?guration of the 
elastic member is not strictly formed, so that manufacture of 
the elastic member becomes remarkably easy. Further, the 
direction of the motor shaft can be orientated to the target 
mounting direction by adjusting the position of the stopper, 
even if the force acting on the motor shaft changes. 

Amotor mounting structure pertaining to a second aspect 
of the present invention has a motor and a mounting portion 
to Which the motor is mounted, Wherein an end of the 
mounting portion is joined to a mounting plate by a joint 
member, another end of the mounting portion is mounted 
such that an elastic member is disposed betWeen the other 
end and a press plate, and a motor shaft of the motor has a 
predetermined angle With respect to a target mounting 
direction set in advance. 

When an external force is not applied to the motor shaft, 
the motor shaft inclines at a predetermined angle With 
respect to the target mounting direction that is set in 
advance. When a force acts on the motor shaft by a driving 
force transmission mechanism such as a timing belt or the 
like and a bending moment presumed in advance is applied 
to the motor, the mounting portion that inclines rotates, 
together With the motor in the direction in Which the bending 
moment acts, around the joint member disposed at one end 
of the mounting portion. At this time, because the elastic 
member is disposed betWeen another end of the mounting 
portion and the press plate, the motor shaft becomes parallel 
to the target mounting direction. The target mounting direc 
tion is set, for example, to a direction orthogonal to an 
orbital plane of the timing belt mounted at a regular position. 
Further, the predetermined angle is determined in advance 
giving consideration to parameters such as siZe of the 
bending moment, elasticity of the elastic member and so 
forth. 

Accordingly, a mechanism for transmitting a driving force 
can be held at a regular position, an unbalanced load is not 
partially applied and an excessive load is not placed on the 
motor at the time the motor is rotated. 

In the motor mounting structure of the second aspect of 
the present invention, the angle of the motor shaft at the time 
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4 
of mounting is preferably adjusted at an inclination angle of 
the mounting portion With respect to the target mounting 
direction or adjusted in accordance With dimensions of the 
elastic member. 

Further, in the motor mounting structure of the second 
aspect of the present invention, the elastic member is not 
provided With a through-hole for the motor shaft. Moreover, 
a hardness of the elastic member changes corresponding to 
a compressive force applied thereto When a load is applied 
to the motor shaft. 

A damper pertaining to another aspect of the present 
invention is a damper for absorbing vibration betWeen a 
motor and a motor mounting portion, the damper compris 
ing: a pair of retention plates, one retention plate being 
mountable to the motor mounting portion and the other 
retention plate being mountable to the motor; and a resil 
iently deformable member having opposite ends, each end 
having a periphery, With one end connected to one of the 
retention plates and the opposite end connected to the other 
retention plate, the resiliently deformable member having 
opposite sides extending from the periphery of one end to 
the other of the resiliently deformable member, With one side 
being longer than the opposing side. 

Preferably, in the damper of the present invention, the 
motor includes a motor shaft, and a slot is de?ned through 
the retention plates and the resiliently deformable member 
Which receives the motor shaft therethrough When one of the 
retention plates is mounted to the motor. 

With regard to a drive shaft mounting structure pertaining 
to another aspect of the present invention, in a drive shaft 
mounting structure provided With a drive shaft, a bearing 
member disposed around the drive shaft, and an elastic 
member that is supported at a mounted portion and abuts the 
peripheral edge of the bearing member, Wherein the elastic 
member is disposed so that the drive shaft has a predeter 
mined angle With respect to a target mounting direction set 
in advance. 

Accordingly, the drive force transmission mechanism 
(e.g., the timing pulley and timing belt entrained on the drive 
shaft) is kept at a normal position, and an unbalanced load 
is not applied partially to the drive force transmission 
mechanism at the time the drive shaft rotates. 

Further, in the drive shaft mounting structure of the 
present invention, Wherein the drive shaft mounting struc 
ture further comprises a gear to Which the driving force is 
transmitted is preferably provided at an end of the drive shaft 
and a pulley that transmits a driving force is preferably 
provided at another end of the drive shaft. 

Accordingly, in a state in Which the pulley faces the target 
mounting direction, the belt trained to the pulley rotates. 
Thus, an unbalanced load is not partially applied to the belt. 
Further, an excessive load is not applied to the gear mounted 
to the drive shaft and the mechanism that transmits a torque 
to the gear. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW illustrating a motor mounting 
structure pertaining to a ?rst embodiment of the present 
invention. 

FIG. 2 is a perspective vieW of a damper used in the motor 
mounting structure of the ?rst embodiment of the present 
invention. 

FIGS. 3A to 3C are front vieWs respectively illustrating 
steps of a process by Which the motor is mounted to a 
mounting plate via the damper in the ?rst embodiment of the 
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present invention. FIG. 3C illustrates a state in Which a 
timing belt is trained around a pulley. It should be noted that 
the damper is conceptually depicted, i.e., the upper and 
loWer retention plates are omitted. 

FIGS. 4A to 4C are front vieWs respectively illustrating 
steps of a process by Which a motor is mounted to a 
mounting plate via a damper in a second embodiment of the 
present invention. FIG. 4C illustrates a state in Which a 
timing belt is trained around a pulley. It should be noted that 
the damper is conceptually depicted. 

FIGS. 5A to 5C are front vieWs respectively illustrating 
steps of a process by Which a motor is mounted to a 
mounting plate via a damper in a third embodiment of the 
present invention. FIG. 5C illustrates a state in Which a 
timing belt is trained around a pulley. 

FIGS. 6A and 6B are front vieWs respectively illustrating 
steps of a process by Which a motor is mounted to a 
mounting plate via a damper in a fourth embodiment of the 
present invention. FIG. 6B illustrates a state in Which a 
timing belt is trained around a pulley. It should be noted that 
the damper is conceptually depicted. 

FIGS. 7A to 7C are front vieWs respectively illustrating 
steps of a process by Which a motor is mounted to a 
mounting plate via a damper in a ?fth embodiment of the 
present invention. FIG. 7C illustrates a state in Which a 
timing belt is trained around a pulley. It should be noted that 
the damper is conceptually depicted. 

FIGS. 8A to 8C are front vieWs respectively illustrating 
steps of a process by Which a drive shaft is mounted via a 
damper in a siXth embodiment of the present invention. FIG. 
8C illustrates a state in Which a timing belt is trained around 
a pulley. 

FIG. 9 is a perspective vieW of a damper used in con 
ventional motor mounting structures. 

FIGS. 10A to 10C are front vieWs respectively illustrating 
steps of a conventional process by Which a motor is mounted 
to a mounting plate via a damper. It should be noted that the 
damper is conceptually depicted. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Using an eXposure apparatus as an example, embodiments 
of the present invention Will hereinafter be described in 
relation to draWings. 
As illustrated in FIG. 1, in a motor mounting structure 11 

pertaining to a ?rst embodiment, a damper 16 is disposed as 
an elastic member betWeen a motor 10 and a mounting plate 
12, including an obverse surface 12B and a reverse surface 
12C, to Which the motor 10 is mounted. The damper 16 
comprises a damper body 23, and an upper retention plate 13 
and a loWer retention plate 15 that are respectively adhered 
to an upper surface and a loWer surface of the damper body 
23. 

The upper retention plate 13 abuts against a reverse 
surface 12C of the mounting plate 12, and the loWer reten 
tion plate 15 abuts against an upper surface 10C of a motor 
body 10A. The upper surface 10C of the motor body 10A is 
substantially planar. The mounting plate 12, the upper 
retention plate 13 and the loWer retention plate 15 also are 
each substantially planar. In the ?rst embodiment of the 
present invention, rubber is used as a material for the damper 
body 23. HoWever, another material such as urethane or the 
like may also be used as long as it eXhibits a damping 
function. 
A motor shaft 10B (referred to hereinafter simply as a 

“shaft 10B”) protrudes upWard from the upper surface 10C 
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6 
of the motor body 10A. A through-hole 16H through Which 
the shaft 10B passes is formed in the damper 16. Moreover, 
an opening 12A through Which the shaft 10B is passed is 
also formed in a mounting portion 12H at Which the motor 
10 is mounted. 
Apulley 14 is mounted to a distal end portion of the shaft 

10B, and a timing belt 20 is trained around the pulley 14 
after the motor 10 has been mounted at the mounting portion 
12H. A tensile force acts on the trained timing belt 20 in a 
U direction parallel to an orbital plane S of the timing belt 
20. As a result, a force is applied in the U direction to the 
shaft 10B, Whereby a bending moment is applied to the 
motor 10 and a state is created in Which the shaft 10B 
becomes orthogonal to the orbital plane S of the timing belt 
20. In order for such a state to happen, consideration is given 
to the hardness of the damper 16, and dimensions of the 
damper body 23 are determined in advance as Will be 
described beloW. 

In a state in Which a force such as a bending moment is 
not applied to the damper 16, as illustrated in FIG. 2, a 
thickness at a bending direction side P of the damper body 
23 is not as thick as a thickness of an opposing side Q. 

The damper body 23 is cut out from a cylindrical rubber 
body, and a damper body upper surface 23F adjacent to the 
upper retention plate 13 is a plane orthogonal to a central 
aXis C of the damper material. Adamper body loWer surface 
23G adjacent to the loWer retention plate 15 is a plane 
forming a predetermined angle With the central aXis C of the 
damper material. 
An upper ?ange 30 having a screW hole is formed at the 

upper retention plate 13 at the P side and Q side thereof. 
Similarly, a loWer ?ange 32 having a screW hole is formed 
at the loWer retention plate 15 at the P side and Q side 
thereof. 
The through-hole 16H has a diameter suf?ciently larger 

than that of the shaft 10B. In the states illustrated in FIG. 1 
and FIG. 3C, the shaft 10B does not make contact With an 
inner Wall of the through-hole 16H. Further, the through 
hole 16H is con?gured in a long, substantial ellipse in the U 
direction so that the shaft 10B can be moved from the state 
illustrated in FIG. 3A to the state illustrated in FIG. 3C. 

It should be noted that the upper and loWer retention 
plates are omitted from FIGS. 3A to 3C in order to clearly 
depict the deformation of the damper 16. 
The process by Which the motor 10 is mounted to the 

mounting plate 12 Will noW be described. The shaft 10B is 
passed through the through-hole 16H of the damper 16, and 
the loWer retention plate 15 is ?Xed to the motor 10 by 
screWs 17 (see FIG. 1). The motor 10 to Which the damper 
16 is ?Xed is moved to a mounting portion 12H so that the 
distal end portion of the shaft 10B projects from an opening 
12A (see FIG. 3A), and the upper retention plate 13 is ?Xed 
to the mounting plate 12 by screWs 19 (see FIG. 1). In this 
state, the shaft 10B inclines at a predetermined angle a (see 
FIG. 3A) With respect to a target mounting direction Z. The 
target mounting direction is a direction orthogonal to the 
orbital plane S of the timing belt 20. 

Next, as illustrated in FIG. 3B, the pulley 14 is mounted 
to the distal end portion of the shaft 10B. 
As illustrated in FIG. 3C, When the timing belt 20 is 

trained around the pulley 14, a force is applied in the U 
direction to the shaft 10B, Whereby a bending moment is 
applied to the motor 10. As a result, a state in Which the shaft 
10B is parallel to the target mounting direction Z (i.e., a state 
in Which the shaft 10B is orthogonal to the orbital plane S) 
is maintained. By driving the motor 10 in this state, the 
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timing belt 20 is rotated forwardly or rotated in reverse 
parallel to the orbital plane S. 

Accordingly, tensile force arising in the timing belt 20 at 
the time the timing belt 20 is rotated forWardly or rotated in 
reverse is uniform at the direction parallel to the shaft 10B 
(i.e., the Width direction B (see FIG. 3C) of the timing belt 
20). Therefore, an unbalanced load is not applied to the 
timing belt 20. Consequently, durability of the timing belt 20 
is improved, and application of an excessive load on the 
motor 10 When the motor 10 is rotated is prevented. 

Next, a second embodiment of the present invention Will 
be described. In the second embodiment, the con?guration 
of a mounting plate is manipulated as compared With the 
mounting plate of the ?rst embodiment. Structural elements 
in the second embodiment that are the same as those already 
described in the ?rst embodiment are designated With the 
same reference numerals and description thereof Will be 
omitted. 
As illustrated in FIG. 4C, in a motor mounting structure 

41 pertaining to the second embodiment of the present 
invention, a damper 46 is disposed betWeen the upper 
surface 10C of the motor 10 and a mounting plate 44 to 
Which the motor 10 is mounted. 

The damper 46 comprises a damper body 47 that is 
substantially cylindrical in a state in Which the damper body 
47 is unburdened, and an upper retention plate and a loWer 
retention plate that are respectively adhered to an upper 
surface and a loWer surface of the damper body 23. It should 
be noted that the upper and loWer retention plates have been 
omitted from FIGS. 4A to 4C in order to clearly depict the 
deformation of the damper 46. 
A through-hole 46H through Which the shaft 10B passes 

is formed in the damper 46. Moreover, an opening 44A 
through Which the shaft 10B passes is also formed in a 
motor-mounting portion 44H of the mounting plate 44. 
As illustrated in FIG. 4C, in the motor mounting structure 

41, the pulley 14 is af?xed to the distal end portion of the 
shaft 10B, and the timing belt 20 is trained around the pulley 
14 after the motor 10 has been mounted at the mounting 
plate 44. Atensile force acts on the trained timing belt 20 in 
a U direction along the orbital plane S. As a result, a force 
is applied in the U direction to the shaft 10B, Whereby a 
bending moment is applied to the motor 10 and a state is 
created in Which the shaft 10B becomes orthogonal to the 
orbital plane S. In order for such a state to happen, consid 
eration is given to the hardness of the damper 46, and the 
con?guration of the motor-mounting portion 44H is deter 
mined in advance as Will be described beloW. 

The motor-mounting portion 44H is a Worked portion 
formed by a portion of the planar mounting plate 44 being 
Worked by a press or the like. A portion of the reverse 
surface 44C of the planar mounting plate 44 includes a 
surface of the motor-mounting portion 44H. This surface is 
formed in an inclined plane that is inclined by a predeter 
mined angle [3 With respect to the orbital plane S, such that 
When the bending moment is not acting on the motor 10, the 
shaft 10B inclines With respect to the orbital plane S, and 
When the bending moment acts on the motor 10, the shaft 
10B becomes orthogonal to the orbital plane S. 

The structural portion obverse 44B that is not Worked is 
parallel to the orbital plane S. 

The process by Which the motor 10 is mounted to the 
mounting plate 44 Will noW be described. The shaft 10B is 
passed through the through-hole 46H of the damper 46, and 
the damper 46 is ?xed to the motor 10 by screWs (not 
illustrated). The motor 10 to Which the damper is ?xed is 
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8 
moved to the motor-mounting portion 44H so that the shaft 
10B passes through an opening 44A (see FIG. 4A) and the 
damper 46 to Which the motor 10 is attached is ?xed to the 
mounting plate 44 by screWs (not illustrated). In this state, 
the shaft 10B inclines at a predetermined angle With respect 
to a target mounting direction Z. The target mounting 
direction is a direction orthogonal to the orbital plane S of 
the timing belt 20. 

Next, as illustrated in FIG. 4B, the pulley 14 is mounted 
to the distal end portion of the shaft 10B. 
As illustrated in FIG. 4C, When the timing belt 20 is 

trained around the pulley 14, a force is applied in the U 
direction to the shaft 10B, Whereby a bending moment is 
applied to the motor 10. As a result, a state in Which the shaft 
10B is parallel to the target mounting direction Z (i.e., a state 
in Which the shaft 10B becomes orthogonal to the orbital 
plane S) is maintained. Consequently, the timing belt 20 is 
rotated forWardly or rotated in reverse parallel to the orbital 
plane S. 

Accordingly, an effect similar to that resulting from the 
operation of the ?rst embodiment can be achieved. Further, 
because a cylindrical damper body 47 may be used as it is, 
production of the damper 46 is easy. 

Next, a third embodiment Will be described. As illustrated 
in FIG. SC, in a motor mounting structure 51 pertaining to 
the third embodiment, a mounting portion 54H to Which the 
motor 10 is mounted is a plate-shaped member. One end 52 
of the mounting portion 54H is joined to a mounting plate 54 
by a hinge that is a joint member 55. A damper 56 is 
disposed betWeen another end 53 of the mounting portion 
54H and a press plate 57. An opening 54A through Which the 
shaft 10B passes is formed at the mounting portion 54H. In 
the present embodiment, the joint member 55 is a hinge. 
HoWever, a pin or a shaft or the like may also be used as long 
as the mounting portion 54H is connected to the mounting 
plate 54 and rotation is permitted around the joint member 
55. 

Further, as illustrated in FIG. SC, in the motor mounting 
structure 51, the pulley 14 is mounted to the distal end 
portion of the shaft 10B, and the timing belt 20 is trained 
around the pulley 14 after the motor 10 has been mounted at 
the mounting portion 54H. Atensile force acts on the trained 
timing belt 20 in a U direction along the orbital plane S. As 
a result, a force is applied in the U direction to the shaft 10B, 
Whereby a bending moment is applied to the motor 10 and 
a state is created in Which the shaft 10B becomes orthogonal 
to the orbital plane S. In order for such a state to happen, 
consideration is given to the hardness corresponding to the 
compressive force applied to the damper 56, and dimensions 
such as thickness and the like of the damper 56 are deter 
mined in advance. 

Namely, dimensions of the damper 56 are determined 
such that When the bending moment is not acting on the 
motor 10, the shaft 10B inclines With respect to the orbital 
plane S, and When the bending moment acts on the motor 10, 
the shaft 10B becomes orthogonal to the orbital plane S. It 
should be noted that the mounting plate 54 is parallel to the 
orbital plane S. 
The process by Which the motor 10 is mounted to the 

mounting portion 54H linked by a hinge to the mounting 
plate 54 Will noW be described. First, the damper is adhered 
to an upper surface at the end 53 of the mounting portion 
54H. 

Next, the shaft 10B is passed through the opening 54A 
(see FIG. 5A), and the motor 10 is ?xed to the mounting 
portion 54H by screWs (not illustrated). In this state, the 
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shaft 10B inclines at a predetermined angle With respect to 
a target mounting direction Z. The target mounting direction 
is a direction orthogonal to the orbital plane S of the timing 
belt 20. 

Thereafter, as illustrated in FIG. 5B, the pulley 14 is 
mounted to the distal end portion of the shaft 10B. 

Moreover, as illustrated in FIG. 5C, When the timing belt 
20 is trained around the pulley 14, a force is applied in the 
U direction to the shaft 10B, Whereby a bending moment is 
applied to the motor 10. As a result, a state in Which the shaft 
10B is parallel to the target mounting direction Z (i.e., a state 
in Which the shaft 10B becomes orthogonal to the orbital 
plane S) is maintained. Consequently, the timing belt 20 is 
rotated forWardly or rotated in reverse parallel to the orbital 
plane S. 

Accordingly, an unbalanced load is not applied to the 
timing belt 20. Consequently, durability of the timing belt 20 
is improved, and application of an excessive load on the 
motor 10 When the motor 10 is rotated is prevented. 
Moreover, because there is no need to form a through-hole 
in the damper 56 and the con?guration of the damper 56 is 
kept simple, production of the damper 56 is easy. 

Afourth embodiment of the present invention Will noW be 
described. As illustrated in FIG. 6B, in a motor mounting 
structure 60 pertaining to the fourth embodiment, a mount 
ing portion 62, to Which the motor 10 is mounted, is formed 
in a substantial L shape When seen in a cross sectional vieW. 
The mounting portion 62 is formed by, for example, Working 
a ?at plate 68 With a press. Adamper 64 is disposed betWeen 
a side surface 10E of the motor 10 and the mounting portion 
62. Further, a damper 66 is disposed betWeen a bottom 
surface 10D of the motor 10 and the mounting portion 62. 

After the motor 10 has been disposed at the mounting 
portion 62, the timing belt 20 is trained around the pulley 14 
mounted to the distal end portion of the shaft 10B. A tensile 
force acts on the trained timing belt 20 in the U direction 
along the orbital plane S, Whereby a force is applied in the 
U direction to the shaft 10B and a bending moment is 
applied to the motor 10 so that the shaft 10B is orthogonal 
to the orbital plane S. In order for such a state to happen, 
consideration is given to the dimensions of the motor 10 and 
the hardness of the dampers 64 and 66, and respective 
con?gurations of the dampers 64 and 66 (see FIG. 6A) are 
determined in advance. Here, the dampers 64 and 66 may be 
any shape other than a rectangle. 

The process by Which the motor 10 is mounted to the 
mounting portion 62 Will noW be described. As illustrated in 
FIG. 6A, the motor 10, having the pulley 14 af?xed to the 
distal end portion of the shaft 10B, is moved to the mounting 
portion 62. The side surface 10E of the motor body 10A is 
brought into contact With a side surface 64A of the damper 
64, and the bottom surface 10D of the motor body 10A is 
brought into contact With an upper surface 66A of the 
damper 66, so that the motor 10 is thereby disposed With 
sides thereof in contact With corresponding sides of the 
dampers 64 and 66. In the present embodiment, the shaft 
10B inclines at a predetermined angle y With respect to a 
target mounting direction Z. The target mounting direction 
Z is a direction orthogonal to the orbital plane S. 

Thereafter, as illustrated in FIG. 6B, the timing belt 20 is 
trained around the pulley 14. As a result, a force is applied 
in the U direction to the shaft 10B, Whereby a bending 
moment is applied to the motor 10 and a state in Which the 
shaft 10B is parallel to the target mounting direction Z (i.e., 
a state in Which the shaft 10B becomes orthogonal to the 
orbital plane S) is maintained. Consequently, by driving the 

15 

25 

35 

45 

55 

65 

10 
motor 10 in this state, the timing belt 20 is rotated forWardly 
or rotated in reverse parallel to the orbital plane S. 

Accordingly, an effect similar to that resulting from the 
operation of the ?rst embodiment can be achieved. 
Furthermore, in the fourth embodiment, as illustrated in 
FIG. 6B, the damper 66 is not disposed betWeen the upper 
surface 10C of the motor body 10A and the mounting 
portion 62. Hence, the embodiment is extremely effective 
When a motor mounting structure in Which the mounting 
portion 62 is positioned opposite the shaft 10B is desired. 

According to the structures of the present invention 
described above, a mechanism for transmitting a driving 
force can be held at a regular position. Thus, an unbalanced 
load is not partially applied to the driving force transmission 
mechanism and an excessive load is not placed on the motor 
When the motor is rotated. 

Next, description Will be given of a ?fth embodiment. As 
illustrated in FIG. 7C, in a motor mounting structure 67 
pertaining to the ?fth embodiment, in comparison With the 
?rst embodiment, a stopper 67S that maintains the position 
of the motor 10 is provided. In comparison With the damper 
16 described in connection With the ?rst embodiment, a 
damper 67D that is disposed betWeen the motor 10 and the 
mounting plate 12 has at a Q side thereof (the side facing the 
bending direction side of the bending moment acting on the 
damper) a thickness that is rather thin. In FIGS. 7A—7C, the 
upper and loWer retention plates have been omitted to 
clearly describe the deformation of the damper. 
When the timing belt 20 is trained around the pulley 14 of 

the shaft 10B, the housing 10H of the motor 10 abuts the 
stopper 67S. The stopper 67S is disposed such that a state is 
achieved in Which the shaft 10B is orthogonal to the orbital 
plane S. The stopper 67S and the mounting plate 12 are in 
a state of non-contact With one another, and vibration 
transmitted to the stopper 67S is prevented from being 
transmitted to the mounting plate 12. 
The process by Which the motor 10 is mounted to the 

mounting plate 12 Will noW be described. As illustrated in 
FIG. 7A, similar to the ?rst embodiment, the distal end 
portion of the shaft 10B projects from the opening 12A. In 
this state, the shaft 10B inclines at a predetermined angle 
With respect to the target mounting direction Z. 

Next, as illustrated in FIG. 7B, the pulley 14 is mounted 
to the distal end portion of the shaft 10B. 
As illustrated in FIG. 7C, When the timing belt 20 is 

trained around the pulley 14, a force is applied in the U 
direction to the shaft 10B, Whereby a bending moment is 
applied to the motor 10. As a result, the housing 10H of the 
motor 10 abuts the stopper 67S and the shaft 10B becomes 
parallel With the target mounting direction Z, Whereby a 
state in Which the shaft 10B is orthogonal to the orbital plane 
S is maintained. Consequently, by driving the motor 10 in 
this state, the timing belt 20 is rotated forWardly or rotated 
in reverse parallel to the orbital plane S. 

Accordingly, an effect similar to that resulting from the 
operation of the ?rst embodiment can be achieved. Further, 
even if production precision of the damper 67D is more or 
less rough, the stopper 67S ful?lls an auxiliary role so that 
the direction of the shaft 10B is oriented in the target 
mounting direction Z. Thus, manufacture of the damper 67D 
is easy. 

It should be noted that there are no particular limitations 
on the shape of the stopper 67S. For example, a ?at plate 
con?guration or U-shaped con?guration is also possible. 

Next, description Will be given of a sixth embodiment. As 
illustrated in FIG. SC, in a drive shaft mounting structure 69 
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pertaining to the sixth embodiment, a drive shaft 69T that 
passes through an opening 69A (having dimensions slightly 
larger than the opening 12A described in the ?rst 
embodiment) of the mounting plate 12 is provided. Apulley 
14 is mounted at an upper end of the drive shaft 69T, and a 
gear 15 is mounted at a loWer end of the same. A bearing 
member 69B to rotatably maintain the drive shaft 69T is also 
provided. 
A damper 69D is also provided betWeen the bearing 

member 69B and the opening edge of the opening 69A. 
A gear 69G mounted to the shaft 10B of the motor 10 

meshes With the gear 15. Moreover, a motor body 10A is 
?xed at a set position by a ?xing member or the like (not 
illustrated) so that the motor 10 does not move due to a 
pressure transmitted from the gear 15. Consequently, even if 
a moment is applied to the drive shaft 69T by the tensile 
force from the timing belt 20 in the U direction, the gear 69G 
ful?lls a stopper role. 

In this manner, consideration is given to the hardness of 
the damper 69D, and the tensile force from the timing belt 
20 and the dimensions of the opening 69A and the damper 
69D are determined so that, due to the tensile force from the 
timing belt 20 and the bearing pressure of the gear 69G, a 
state is reached in Which the drive shaft 69T is parallel to the 
target mounting direction Z, i.e., a state is reached in Which 
the drive shaft 69T is orthogonal to the orbital plane S. 

The process by Which the drive shaft 69T is mounted Will 
noW be described. As illustrated in FIG. 8A, the damper 69D 
and the bearing member 69B are provided at the opening 
69A. The upper end of the drive shaft 69T, opposite the 
loWer end to Which the gear 15 mounted, is passed through 
the bearing member 69B to project from the opening 12A. 
In this state, the drive shaft 69T inclines at a predetermined 
angle Q With respect to the target mounting direction Z. 

Next, as illustrated in FIG. 8B, the upper end of the drive 
shaft 69T is mounted With a pulley 14. 

Moreover, as illustrated in FIG. 8C, When the timing belt 
20 is trained around the pulley 14, a bending moment is 
applied by a force being applied to the drive shaft 69T in the 
U direction. As a result, the gear 15 abuts against the gear 
69G, Whereby a state in Which the drive shaft 69T is parallel 
to the target mounting direction Z, i.e., a state in Which the 
drive shaft 69T is orthogonal to the orbital plane S, is 
reached. Consequently, by driving the motor 10 in this state, 
the timing belt 20 is rotated forWardly or rotated in reverse 
parallel to the orbital plane S. 

Therefore, an unbalanced load is not applied to the timing 
belt 20. Consequently, durability of the timing belt 20 is 
improved, and an excessive load is prevented from being 
applied to the motor 10. 

Finally, although an exposure apparatus has been used as 
an example in the descriptions above, it goes Without saying 
that the present invention is not limited to an exposure 

apparatus. Further, in addition to the timing belt, it is also 
possible to use a Wire, steel belt, or the like. 
What is claimed is: 
1. A motor mounting structure having an elastic member 

disposed betWeen a motor and a mounting portion to Which 
the motor is mounted, Wherein the motor is mounted to the 
mounting portion via the elastic member, and a motor shaft 
of the motor is inclined at a predetermined angle, With 
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respect to a target mounting direction set in advance, the 
motor shaft being oriented to the target mounting direction 
set in advance by applying a force to the motor shaft, 
Whereby a bending moment is applied to the motor, and 
deforming the elastic member. 

2. A motor mounting structure according to claim 1, 
Wherein the angle of the motor shaft at the time of mounting 
is adjusted in accordance With a thickness of the elastic 
member. 

3. A motor mounting structure according to claim 1, 
Wherein the angle of the motor shaft at the time of mounting 
is adjusted in accordance With a con?guration of the elastic 
member. 

4. A motor mounting structure according to claim 1, 
Wherein the angle of the motor shaft at the time of mounting 
is adjusted at an inclination angle of the mounting portion 
With respect to the target mounting direction. 

5. A motor mounting structure according to claim 2, 
Wherein the elastic member is provided With a through-hole 
through Which the motor shaft is passed, the through-hole 
being sufficiently large enough so that the motor shaft does 
not make contact With an inner Wall of the through-hole, and 

the con?guration of the through-hole being formed in a long, 
substantial ellipse in a direction in Which a tensile force acts. 

6. A motor mounting structure according to claim 4, 
Wherein the elastic member is provided With a through-hole 
through Which the motor shaft is passed, the through-hole 
being sufficiently large enough so that the motor shaft does 
not make contact With an inner Wall of the through-hole, and 
the con?guration of the through-hole being formed in a long, 
substantial ellipse in a direction in Which a tensile force acts. 

7. A motor mounting structure according to claim 2, 
Wherein a hardness of the elastic member changes at a 

tension side and a compression side When a load is applied 
to the motor shaft. 

8. A motor mounting structure according to claim 2, 
Wherein the thickness of the elastic member changes at a 

tension side and a compression side When a load is applied 
to the motor shaft. 

9. A motor mounting structure according to claim 1, 
Wherein the mounting portion is positioned opposite of the 
motor shaft With respect to the motor. 

10. A motor mounting structure according to claim 9, 
Wherein the mounting portion has a substantially L shape 
When seen in cross section. 

11. A motor mounting structure according to claim 10, 
Wherein the elastic member is disposed so as to make contact 
With a side surface and a bottom surface of the motor. 

12. A motor mounting structure according to claim 11, 
Wherein a hardness of the elastic member changes in cor 
respondence With a difference in compressive force applied 
thereto When a load is applied to the motor shaft. 

13. Adamper for absorbing vibration betWeen a motor and 
a motor mounting portion, the damper comprising: 

(a) a pair of retention plates, one retention plate being 
mountable to the motor mounting portion and the other 
retention plate being mountable to the motor; and 

(b) a resiliently deformable member having opposite 
ends, each end having a periphery, With one end con 
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nected to one of the retention plates and the opposite 
end connected to the other retention plate, the resil 
iently deformable member having opposite sides 
extending from the periphery of one end to the other of 
the resiliently deformable member, With one side being 
longer than the opposing side. 

14. The damper of claim 13, Wherein the motor includes 
a motor shaft, and a slot is de?ned through the retention 
plates and the resiliently deformable member Which receives 

14 
the motor shaft therethrough When one of the retention 
plates is mounted to the motor. 

15. The motor mounting structure according to claim 1, 
Wherein the motor mounting structure further comprises a 
stopper that maintains a posture of the motor shaft on Which 
a moment has acted said stopper provided to abut the 
housing of the motor. 


